Activation of the unfolded protein response in canine degenerative myelopathy.
Canine degenerative myelopathy (DM) is an adult-onset progressive and fatal neurodegenerative disorder. Superoxide dismutase 1 (SOD1) mutations have been reported in affected dogs and immunohistochemical analyses revealed the accumulation of mutant SOD1 (E40K) in spinal neurons and astrocytes. Therefore, this disease is regarded as a unique spontaneous large-animal model of SOD1-mediated amyotrophic lateral sclerosis (ALS) in humans. Recent studies reported that endoplasmic reticulum (ER) stress is a key pathomechanism underlying motor neuron death in ALS. The present study demonstrated the up-regulated expression of the ER stress marker GRP78/BiP (BiP) in the spinal cords of DM-affected dogs. Immunohistochemistry of serial spinal cord sections revealed strong BiP expression in microglia and astrocytes in DM compared to normal control dogs, whereas such difference was not observed in spinal neurons. The results of transcriptional analyses of DM spinal tissues showed increased expression levels of apoptosis signal-regulating kinase 1 (ASK1) and spliced X-box binding protein (XBP1s). E40K-transfected Neuro2A cells expressed higher levels of BiP than wild-type SOD1-transfected cells. These results suggest that the activation of the unfolded protein response (UPR) in microglia and astrocytes plays crucial roles in UPR-mediated inflammation in the spinal cords of DM-affected dogs.